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WHAT WE CLAIM IS: 



f\ A fuel blend for use in an internal combustion engine, the fuel blend comprising: 
hydrocarbon-containing fuel component; 
an oWen-containing component capable of providing oxygen for combustion of 
the fuel compoW under conditions prevailing during the combustion cycle of the 
internal combustiota engine; 

wherein the major oxygen-providing agent of the oxygen-containing component 
is one or more compounds having the general formula (I): 



R 2 -V> - (CO) - R, 



(I) 



wherein R, is selected ffiom hydrogen, lower alkyl, lower alkenyl and lower 
alkynyl groups; 

R 2 is selected from lower alkVl, lower alkenyl and lower alkynyl groups 
group having the general formula (II): 



or a 



R 3 -(CO)-0-R4 



(II) 



and 



wherein R 3 is selected from lower alkylWwer alkenyl and lower alkynyl groups: 



Ri is selected from lower alkyl groups. 



2. A fuel blend as claimed in claim 1 , wherein R, is selected from hydrogen, C, or 
C 2 alkyl, C 2 alkenyl and C 2 alkynyl gVoups. 



3 . A fuel blend as claimed in clai jn 2, wherein R, is selected from hydrogen, C , or 
C 2 alkyl. 
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4. 



5. 



A fuel blend as claimed in claim 3,Lherein R, is methyl. 
A fuel blend as claimed in claim 3,^vherein Ri is ethyl. 




6. A fuel blend as claimed in claim 1, ^herein R 2 is selected from C, to C 4 alkyl, C 2 
alkenyl and C 2 alkynyl groups. j 



\ 



7. 



V 10 8. 



if! 
ffi 



9. 



I 

I 
t 

A fuel blend as claimed in claim 6, wherein R 2 is C or C 2 alkyl. 

t 

I 

A fuel blend as claimed in claim 7 Lh 

*" *" ' 5 |""viviu AO llldll^l. 

I 

A fuel blend as claimed in claim 7, Wherein R 2 is ethyl. 



ill 

PS 15 

fu 



10. 



A fuel blend as claimed in claim l,j wherein the compound of general formula (I) 
is methyl acetate. 



33 



11. 



A fuel blend as claimed in claim l„wherein the compound of general formula (I) 
is ethyl acetate. I 

i 



* 20 



12. A fuel blend as claimed in claim 1 
is methyl formate. 



wherein the compound of general formula (I) 



* 

13. A fuel blend as claimed in claim lj wherein the compound of general formula 
is ethyl formate. 



(1) 



25 



1 4. A fuel blend as claimed in claim 1 
is tertiary butyl acetate. 



wherein the compound of general formula (I) 
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15. A fuel blend as claimed in claim 
in which R 3 is a C, to C 4 alkyl. 



1, wherein R 2 is a group of general formula (II), 



16. 





A fuel blend as claimed in claim k wherein R4 is a C, to C 4 alkyl. 



A fuel blend as claimed in claim 14, wherein R 3 and R, are each independently 

selected iWi Q or C 2 alkyl. 



10 



if 



. Si 

57711 

M 



18. A fuel blend as claimed in claim 1 
is ethylene glycol diacetate. 



1 9. A fuel blend as claim 



component is selected from 



in which the compound of general formula (I) 




he hydrocarbon-containing fuel 
of diesel and gasoline. 



15 



major oxygen-providing 




20. A fuel blend as claimed in claim 1 ivherein the 
component comprises a first compound of Lmula (I), in which R 2 is ethyl, and 
compound of formula (I), in which R 2 is methyl. 



a second 



21. A fuel blend as claimed in claim 20, 
compounds are compounds in which R, is a 



22. A foel blend as claimed in claim 21, Jherein the firs, compound and the second 

compound are present in a ratio of from 1 :5 to 5: 1 



v /herein both the first and second 
-i to C 4 alkyl. 



c: 



23. 



A fuel blend as claimed in claim 21, wherein the first compound and the second 



compound are present in a ratio of from 1:1 to 



1:1.5. 



24. A fuel blend as claimed in claim 23, wirein the first compound is methyl 
acetate and the second compound is ethyl acetate. 

I 
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a m Wend . claimed in claim , _ r ^ ma . or 

formula („,, and a second compound „f fon ^, a (I)> in wWch Rj . , tQ 



0 



hi 



O 



yi 



\* 20 



26. 



A fuel blend as claimed in claim 25, therein the first 



m which R| is a C, to C 4 alkyl. 



27. 



compound is a compound 



A fuel blend as claimed in claim 26, wherein the second compound is a 
compound in which R, is a C, to C 4 alkyl. 



28. 



A fuel blend as claimed in claim 27, wljerein the first 
glycol diacetate. 



compound is ethylene 



29. 



A fuel blend as claimed in claim 28, wlerein the 



from methyl acetate, ethyl acetate and mi 



second compound is selected 



30. 



mixtures thereof. 



I 



comoo T b,6nd 38 ClaimCd ^ daim ^ 4 erdn ^ &St — d - -ond 
compound are present in a ratio of from 0.5:1 {> 10:1. 



31. 



A fuel blend as claimed in claim 30, wWein the first 

compound are present in a ratio of from 1:1 to!5:l. 

I 



compound and second 



32. 



25 



A fuel blend as claimed in claim 1, fJher 



comprising a stabilizer. 



33. 



A fW blend as Canned in data 32, w^ein (he stabilizer is selected 
alcohols having fom 1 to 8 carbon atoms. 
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34. A fuel blend as claimed in claim 33, 
alcohols having from 2 to 5 carbon atoms. 



wherein the stabilizer is selected from 




35. 



A fuel blend as claimed in claim 34, Uerein the stabilizer is ethanol. 



10 



las 



8*% 

u 

mi 



<F* r s 

B 3 



15 



.M 20 




36. A fuel blend as claimed in claim 32, ivherein the compound of general formula 
(I) and the stabilizer are present in a ratio of from 20:1 to 150:1. 



37. A fuel blend as claimed in claim 36, 
(I) and the stabilizer are present in a ratio of 



vherein the compound of general formula 



rom 75:1 to m-1 



38. A fuel blend as claimed in claim 1, Wther comprising an alcohol having from 2 
to 5 carbon atoms and bearing one or morejalkyl substituents. 

39. A fuel blend as claimed in claim 38,|wherein the alcohol is an alkyl substituted 
butyl alcohol. 

40. A fuel blend as claimed in claim 3<^erein the alcohol is tertiary butyl alcohol. 

41. A fuel blend as claimed in claim 38, vierein the alcohol and the compound of 
general formula (I) are present in a ratio of frorh 1 :0.6 to 1 :5. 



42. A fuel blend as claimed in claim 1 



43. A fuel blend as claimed in claim 1 



further comprising a biocide. 



wherein the hydrocarbon-containing fuel 



component is gasoline and the compound |f general formula (I) is present in an amount 
sufficient to provide an oxygen-content in the fuel blend of 1 to 5 percent by weight. 
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im fl, 



44. A fuel blend as claimed in claim A , wherein the hydrocarbon-containing fuel 
component is diesel and the compound if general formula (I) is present in an amount 

in the fuel blend of 1 to 1 0 percent by weight. 



sufficient to provide an oxygen-content 



5 45. An oxygenating additive for a hydrocarbon-containing fuel comprising: 
a first compound having a general formula (III): 




R 7 -(CO)-0-R6-0~ (CO)-R 



(III) 



f 



wherein R< is selected from InXr *n™i 

. w-iivjA, vv^i ciiiv\-iiyi anu luwcr cUKynyi groups; 



J 8 



PI 



5% 



and 



R.6 is selected from lower alkyl;| and 

wherein R 7 is selected from lovfer alkyl, lower alkenyl and lower alkynyl groups; 
a second compound having a general formula (IV): 



15 



R 9 - O - (CO) -jR g 



(IV) 



U 20 



wherein R 8 is selected from hypogen, lower alkyl, lower alkenyl and lower 
alkynyl groups; and 

lower alkenyl and lower alkynyl groups. 



R9 is selected from lower alky 



46. An oxygenating additive as cl 
to C 4 alkyl. 



imed in claim 45, wherein R 5 is selected from C 



25 47. 



An oxygenating additive as chimed in claim 46, wherein R 5 is methyl. 



48. An oxygenating additive as claimed in claim 45, wherein Rg is ethyl 

/ 
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49. 



iiii 




An oxygenating additive as claimed in claim 45, wherein R 7 is selected from C 
to C 4 alkyl. 

50. An oxygenating additive as clairr ed in claim 49, wherein R 7 is methyl. 



51. An oxygenating additive as claii 



general formula (III) is ethylene glycol dikcetate. 



d in claim 45, wherein the compound of 



J' 



52. 



10 



An oxygenating additive as claimef in claim 45, wherein R 8 is selected from 
hydrogen, and Ci to C 4 alkyl. 



ei 



fi 53. An oxygenating additive as claimed 



4$ 



3 *F 



in claim 52, wherein R 8 is methyl. 



54. 



15 



An oxygenating additive as claimed I claim 45, wherein R 9 is selected from C 
to C 4 alkyl. 



PI 

'SSSI? 

HI 



55. An oxygenating additive as cl aimed in 
methyl and ethyl. 



claim 54, wherein R 9 is selected from 



K 20 56. An oxygenating additive as claimed in Llaim 45, wherein the compound „f 
genera, formula (IV) is selected from methyl aitate and ethyl acetate and mixtures 



thereof. 



57. 



An oxygenating additive as claimed in clajm 45, wherein the compound of 
25 general formula (III) and the compound of genera formula (IV) are present in a ratio of 



from 0.5:1 to 5:1. 
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58. 




d 



pi 

mi 



O 

ffi 



15 



An oxygenating additive as claimed in claim 57, wherein the compound of 
general formula (III) and the compound of general formula (IV) 
from 1:1 to 2.5:1. 



59. 



are present in a ratio of 



60. 



An oxygenating additive as claimjd in claim 45, further 
An oxygenating additive as claimed in claim 45, further 



comprising a biocide. 



61. An oxygenating additive as claimed 
1 0 from alcohols having from 2 to 5 carbon 



62. An oxygenating additive as claims 

63 . An oxygenating additive as claimed 
combined amounts of the compounds of geq 
is from 20:1 to 150:1. 



comprising a stabilizer. 



in claim 60, wherein the stabilizer is selected 
oms. 



in claim 61, wherein the stabilizer is ethanol. 

in claim 60, wherein the ratio of the 
eral formulae (III) and (IV) to the stabilizer 



64. 



An oxygenating additive as claimed k claim 63, wherein the ratio of the 
combined amounts of the compounds of genL formulae (III) and (IV) to the stabilizer 



M- 20 is from 75:1 to 125:1. 



25 



65. 



An oxygenating addi,ive for a hydrocarbon fuei uprising a firs, and a second 
compound, both ,he firs, and ,he second compounds having ,he genera, formuia (,v 



R2-o-(co> ;r irj 



whereinR, in-chof,hef,rs,Ld>fi{seco„dco m poundisi„de P ende„,lv 
seieced from hydrogen, iower aU^er aikeny, and iower aUcyny, groups; and 
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R2 in each of the first and sernnH ™tJL~ a • • 1 

lower alkvl , 7 " ,nde P endentl y elected from 

lower alkyl, lower alkenyl and lower alkyny/groups. 



66. 



*™ Z c ° mpounds " in i« — - - 



67. An oxygenating additive as claimemin clartr, ^ »,u • L . 

tU > f ^ 66 ' where,n ^ first compound 

methyl acetate and the second compound ijethvl acetate. 



IS 



<>8. 



An oxygenating additive as claime< 



ethyl acetate are present in a ratio of from fa 



in claim 67, wherein methyl acetate and 



to 2:1. 



69. 



An oxygenating additive as claimefi in claim *8 ^ • , , 
.i , T m 6} *' wne rein methy acetate and 

ethyl acetate are present in a ratio of 1 : 1 . 
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